Histochemical characterization of primary capillary endothelial cells from porcine brains using monoclonal antibodies and fluorescein isothiocyanate-labelled lectins: implications for drug delivery.
Primary endothelial cells isolated from cerebral microvessels by combined mechanical and enzymatic treatment from porcine brains were characterized with regard to identity, purity and membrane surface characteristics. Cells were grown in culture to adherent monolayers and characterized morphologically and histochemically by their binding for fluorescently-labelled lectins and monoclonal antibodies detected by indirect immunofluorescence. The binding patterns of the cells were compared with the affinity of frozen tissue sections of porcine brain cortex for the markers. Endothelial cells in culture were characterized by the binding of von Willebrand factor, vimentin and fibronectin antibodies. They failed to react with anti-glial fibrillary acid protein, anti-galactocerebroside C and anti-neurofilament 160 antibodies characteristic for astrocytes, oligodendrocytes and neurons, respectively. Cell cultures were stained by the lectins, wheat germ agglutinin, horse gram agglutinin and soybean agglutinin, demonstrating the presence of N-acetylglucosamine and N-acetylgalactosamine residues on membrane surface. Binding sites for concanavalin A and peanut agglutinin characteristic for mannose and galactose could not be detected. Cell age and differentiation had no effect on lectin and antibody staining. Cell cultures gave staining results similar to those of microvessels in frozen tissue sections. The results of morphology, antibody and lectin staining pattern indicate that our in vitro endothelial cell culture model retained many histological characteristics observed for capillary microvessels in vivo and appears to be suitable for studying uptake and targeting properties of drug carrier systems with regard to the blood-brain barrier.